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(54) Regulating operation of a 
centrifuge 

(57) In a process for separating two 
liquid phases by means of a 
centrifuge, the position of the 
separating zone is regulated by 
regulating supply of additional 
heavier phase. If the separating zone 
reaches line (23), then traces of the 
lighter phase appear in the heavier 
phase drain; these traces are 
detected (14) and a supply valve (20) 
is opened and the separating zone is 
displaced in the direction of line (24) 
by a time-limited supply of additional 
heavier phase. The heavier phase 
addition may be continued for a set 
period; or until traces of heavier 
phase are detected (15) in the lighter 
phase drain, whereupon the supply 
valve (20) is again closed. This 
process is continuously repeated, a 
larger amount of material being 
drained via the heavier phase drain 
than corresponds to the proportion 
of heavier phase in the product feed 
(12). 

Two alternative arrangements are 
disclosed for supply of the additional 
heavier phase. 
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SPECIFICATION 

Process and apparatus for separating two 
liquid phases by means of a centrifuge 

5 

The present invention relates to a process and 
to an apparatus for separating two liquid 
phases forming a liquid mixture, possibly con- 
taminated by solids using a centrifuge, whose 

10 centrifugal drum is equipped with a tray or 
plate insert, whose internal diameter is con- 
nected to a drain for the lighter phase and 
which is also provided with an outlet pipe, 
which leads from the peripheral part of the 

15 centrifugal drum into a concentric chamber, 
which is connected to a drain for the heavier 
phase, the radial position of the separating 
zone between the liquid phases within the 
centrifugal drum being regulated by the addi- 

20 tional supply of heavier phase. 

Such a process or apparatus is e.g. known 
from German patent 874 427, the regulation 
of the additional supply of the heavier phase 
taking place as a function of the radial posi- 

25 tion of the free liquid level in the central 
chamber, which is connected to the drain for 
the heavier phase. This regulation procedure is 
only usable with product mixtures, whose 
phases have an adequately large density dif- 

30 ference and whose characteristics only change 
to an insignificant extent, because otherwise, 
despite a constant position of the free liquid 
level in the central chamber, there would be 
an inadmissible displacement of the separating 

35 zone and consequently either heavier phase 
could pass into the drain for the lighter phase 
or vice-versa. 

During the centrifugal cleaning of heavy oils, 
the densities of the oil and the water con- 

40 tained therein may be so close that even mi- 
nor variations in the density, temperature or 
viscosity of the oil would lead to such inad- 
missible displacements of the separating zone. 
Thus, the known apparatus is unsuitable for 

45 keeping constant the position of the separat- 
ing zone. 

The problem of the present invention is to 
provide a process making it possible to regu- 
late the additional supply of heavier phase in 
50 such a way that an inadmissible displacement 
of the separating zone is reliably avoided. 

This problem is solved in that the additional 
supply of heavier phase takes place for a pre- 
determined period of time, as soon as traces 
55 of the lighter phase are detected in the heav- 
ier phase drain. 

This problem can also be solved in that the 
additional supply of heavier phase is inter- 
rupted for a predetermined period of time, as 
60 soon as traces of the heavier phase are de- 
tected in the lighter phase drain. 

This problem is also solved in that the addi- 
tional supply of heavier phase takes place as 
soon as traces of the lighter phase are de- 

toMoH in thr» hoavior nhacp drain and thA addi- 



tional supply of heavier phase is interrupted as 
soon as traces of the heavier phase are de- 
tected in the lighter phase drain. 
The apparatus for performing this process is 

70 characterized in that a detector is provided in 
the heavier phase drain making it possible to 
detect whether the heavier phase contains 
traces of the lighter phase and in the feed line 
for the additional supply of heavier phase a 

75 shut-off device or valve is provided, which al- 
lows heavier phase to be supplied if traces of 
the lighter phase are detected by the detector 
in the heavier phase drain and the supply of 
heavier phase is prevented by means of a 

80 control unit after a predetermined period of 
time. 

The apparatus can also be constructed in 
such a way that a detector is provided in the 
lighter phase drain and detects whether the 
85 lighter phase contains traces of the heavier 
phase and in the feed line for the additional 
supply of heavier phase a shut-off device or 
valve is provided, which by means of a con- 
trol unit prevents the supply of heavier phase 
90 for a predetermined period of time, as soon 
as traces of the heavier phase are detected in 
the lighter phase drain. 

It is also possible to construct the apparatus 
in such a way that a detector is provided in 
95 the heavier phase drain and detects whether 
the heavier phase contains traces of the 
lighter phase and a detector is provided in the 
lighter phase drain and detects whether the 
lighter phase contains traces of the heavier 

100 phase, a valve being provided in the feed line 
for the additional supply of heavier phase al- 
lowing by means of a control unit the addi- 
tional supply of heavier phase traces of the 
lighter phase are detected in the heavier phase 

105 drain and the supply of heavier phase is pre- 
vented as soon as traces of the heavier phase 
are detected in the lighter phase drain. 

Advantageous developments are character- 
ized in the subclaims. 

110 The invention is described in greater detail 
hereinafter relative to non-limitative embodi- 
ments and the attached drawings, wherein 
show: 

Figure 1, a cross-section through a centrifu- 

115 gal drum, in which the additional supply of 
heavier phase takes place in the product feed 
or in the central chamber. 

Figure 2, a detailed section through a centri- 
fugal drum, in which the additional supply of 

120 heavier phase takes place in the outlet pipe. 
In Fig. 1, the centrifugal drum is 1, its tray 
or plate insert 2 having its internal diameter 
connected by means of duct 3 and chamber 4 
to the lighter phase drain 5. An outlet pipe 7 

1 25 leads from the peripheral part 6 of centrifugal 
chamber 1 into the central chamber 8, which 
is connected to the heavier phase drain 9. A 
constriction 10 is provided between outlet 
pipe 7 and central chamber 8. The feed 1 1 

130 for the additional suddIv of heavier phase 
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either issues into the product feed 12 or into 
the central chamber 8. Product feed 12 is 
connected via inlet chamber 13 to the periph- 
eral part 6. The heavier phase drain 9 con- 
5 tains a detector 14 and the lighter phase drain 
5 a detector 15, which are connected via lines 
16, 17 to a control unit 18. A line 19 leads 
from control unit 18 to shut-off device or 
valve 20, provided in feed 1 1 . Upstream of 

10 valve 20 is connected a diaphragm 21. 

The mixture to be separated is supplied to 
the centrifugal drum 1 through the product 
feed 12 and passes via inlet chamber 13 into 
peripheral part 6. Whilst the solids collect in 

15 solids chamber 22, the liquid phases separate 
in peripheral part 6, the heavier phase leaving 
centrifugal drum 1 via outlet pipe 7, constric- 
tion 10, central chamber 8 and drain 9. The 
drain capacity must be made higher than cor- 

20 responds to the liquid proportion of the heav- 
ier phase in the product feed. 

The lighter phase leaves the centrifugal 
drum via duct 3, chamber 4 and drain 5. The 
separating zone between these two phases is 

25 located between lines 23 and 24. As more 
heavier phase is drained off via drain 9 than 
product is supplied to the centrifugal drum, 
there is an outwards displacement of the sep- 
arating zone until passing beyond line 23 and 

30 traces of the lighter phase pass into the heav- 
ier phase drain 9. This is detected by detector 
14 and by means of control unit 18, it now 
opens valve 20 for a predetermined period of 
time, which is fixed in such a way that 

35 through the additional supply of heavier phase 
the separating zone is not displaced radially 
inwards over and beyond line 24. The heavier 
phase drain 9 contains a diaphragm 25, which 
limits the drain capacity to a value below the 

40 feed capacity fixed by diaphragm 21 in feed 
1 1 for the additional supply of heavier phase. 

The separating zone can be regulated in a 
similar manner in that initially the valve 20 in 
feed 1 1 is opened and the separating zone is 

45 displaced up to line 24, detector 15 located in 
the lighter phase drain 5 then detecting traces 
of heavier phase in the lighter phase and then 
brings about the closing of valve 20 for a 
predetermined time. 

50 it can also be advantageous to allow the 
detector 14, 15 to act simultaneously on 
valve 20, so that the entire permitted range 
between lines 23, 24 for the separating zone 
is utilized, if valve 20 is not operated for a 

55 predetermined time and is instead opened in 
each case by detector 14 and closed by de- 
tector 15, as soon as said means respond. 

If the additional supply of heavier phase 
takes place directly in central chamber 8, then 

60 the separating capacity of the centrifugal drum 
is not influenced. It is advantageous in this 
case to construct the end of feed 1 1 as a 
skimmer 26, which prevents an overflow of 



than the feed pressure in feed 1 1. 

according to Fig. 2, it is also advantageous 
to carry out the additional supply of heavier 
phase via a chamber 27, which is connected 
70 via a connecting duct 28 to the outlet pipe 7. 
Here again, the end of feed 1 1 is appropri- 
ately constructed as a skimmer 29. 

The solids which have collected in solids 
chamber 22 can in known manner be dis- 
75 charged continuously from the centrifugal 

drum by means of nozzles, or intermittently by 
means of a controllable emptying system. 

The heavier phase drained by means of 
drain 9 is advantageously collected in a not 
80 shown container and part of the liquid ob- 
tained is supplied again to the centrifugal drum 
by means of feed 1 1 . 

CLAIMS 

85 1 . A process for separating two liquid 

phases forming a liquid mixture, which may be 
contaminated by solids using a centrifuge, 
whose centrifugal drum is equipped with a 
tray or plate set, whose internal diameter is 

90 connected to a drain for the lighter phase and 
which is also provided with an outlet pipe, 
which leads from the peripheral part of the 
centrifugal drum into a concentric chamber, 
which is connected to a drain for the heavier 

95 phase, the radial position of the separating 
zone formed between the liquid phases in the 
centrifugal drum being regulated by the addi- 
tional supply of heavier phase, wherein the 
additional supply of heavier phase takes place 
100 for a predetermined period of time, as soon 
as traces of the lighter phase are detected in 
the heavier phase drain. 

2. A process for separating two liquid 
phases forming a liquid mixture, which may be 

105 contaminated by solids using a centrifuge, 
whose centrifugal drum is equipped with a 
tray or plate set, whose internal diameter is 
connected to a drain for the lighter phase and 
which is also provided with an outlet pipe, 

1 10 which leads from the peripheral part of the 
centrifugal drum into a concentric chamber, 
which is connected to a drain for the heavier 
phase, the radial position of the separating 
zone formed between the liquid phases in the 

1 1 5 centrifugal drum being regulated by the addi- 
tional supply of heavier phase, wherein the 
additional supply of heavier phase being pre- 
vented for a predetermined period of time, as 
soon as traces of the heavier phase are de- 

120 tected in the lighter phase drain. 

3. A process for separating two liquid 
phases forming a liquid mixture, which may be 
contaminated by solids using a centrifuge, 
whose centrifugal drum is equipped with a 

125 tray or plate set, whose internal diameter is 
connected to a drain for the lighter phase and 
which is also provided with an outlet pipe, 
which leads from the peripheral part of the 
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phase, the radial position of the separating 
zone formed between the liquid phases in the 
centrifugal drum being regulated by the addi- 
tional supply of heavier phase, wherein the 
5 additional supply of heavier phase take place 
as soon as traces of the lighter phase are 
detected in the heavier phase drain and the 
additional supply of heavier phase is prevented 
as soon as traces of the heavier phase are 
10 detected in the lighter phase drain. 

4. An apparatus for performing the pro- 
cess according to claim 1, wherein in the 
heavier phase drain is provided a detector, 
which makes it possible to detect whether the 

15 heavier phase contains traces of the lighter 
phase and a valve is provided in the feed line 
for the additional supply of heavier phase and 
permits heavier phase to be supplied if traces 
of the lighter phase are detected in the heav- 

20 ier phase drain by the detector and the supply 
of heavier phase is prevented by means of a 
control unit after a predetermined period of 
time. 

5. An apparatus for performing the pro- 
25 cess according to claim 2, wherein in the 

lighter phase drain is provided a detector, 
which is used to detect whether the lighter 
phase contains traces of the heavier phase 
and a valve is provided in the feed line for the 

30 additional supply of heavier phase and ensures 
that the supply of heavier phase is stopped 
for a predetermined time by a control unit as 
soon as traces of the heavier phase are de- 
tected in the lighter phase drain. 

35 6. An apparatus for performing the pro- 
cess according to claim 3, wherein the heavier 
phase drain contains a detector, which estab- 
lishes whether the heavier phase contains 
traces of the lighter phase and a detector is 

40 provided in the lighter phase drain and detects 
whether the lighter phase contains traces of 
the heavier phase, a valve being provided in 
the feed line for the additional supply of heav- 
ier phase and allows the additional supply of 

45 heavier phase by means of a control unit if 
traces of the lighter phase are detected in the 
heavier phase drain and prevents the supply 
of heavier phase as soon as traces of the 
heavier phase are detected in the lighter phase 

50 drain. 

7. An apparatus according to one of the 
claims 4 to 6, wherein the feed line for the 
additional supply of heavier phase is con- 
nected with the product feed of the centrifugal 

55 drum. 

8. An apparatus according to one of the 
claims 4 to 6, wherein the feed line for the 
additional supply of heavier phase issues into 
the concentric chamber, which is connected to 

60 the heavier phase drain. 

9. An apparatus according to claim 8, 
wherein the end of the feed line issuing into 
the concentric chamber is constructed as a 
skimmer. 

65 10. An apparatus according to one of the 



claims 4 to 6, wherein the feed line for the 
additional supply of heavier phase issues into 
a chamber arranged in the centrifugal drum 
and which is connected by means of a con- 
70 necting duct to the outlet pipe for the heavier 
phase. 

11. An apparatus according to one of the 
claims 4 to 6, wherein a constriction is pro- 
vided between the outlet pipe and the concen- 

75 trie chamber. 

12. An apparatus according to one of the 
claims 4 to 6, wherein the detector is con- 
structed as a conductance measuring device. 

13. A process for separating two liquid 
80 phases forming a liquid mixture substantially 

as described herein with reference to and as 
shown in the accompanying drawings. 

14. An apparatus substantially as de- 
scribed herein with reference to and as shown 

85 in the accompanying drawings. 
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